In this decade, carbon nanotubes (CNTs) are attracting much attention due to its possible application for semiconductor electronic devices in the next generation. In these devices, CNTs essentially feel an external electric field. Therefore it is urging us to unravel fundamental properties of CNTs under an electric field for designing and fabricating nanotube-based electronic devices. In our previous work, we elucidate that capped CNTs nonuniformly screen the external electric field depending on the local atomic arrangement due to the inhomogeneous charge distribution arising from the bond alternation [1] . In this work, we study the electronic properties of finite-length CNTs with the open ends which are terminated by hydrogen atoms to unravel the effects of the caps of nanotubes by performing first-principles total-energy calculations based on density functional theory. We consider the model system in which hydrogen-terminated finite-length CNTs are sandwiched by the two electrodes, which apply the electric field parallel to the CNT axis. We analyze the electrostatic potential on each C atomic site to uncover how the electric field affects on the electronic properties of the CNTs. Although the pentagonal rings associated with the nanotube-cap are absent, we find that the electrostatic potential also strongly depends on the atomic site as in the case of capped nanotubes. The fact indicates that the structure-dependent screening against the external electric field is essential for any CNTs irrespective to their edge morphology. Furthermore, in the zigzag nanotubes, we find that the unusual screening against the external field associated with the peculiar edge localized state [2] .
